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»  Mathematics is the most beautiful and most powerful creation of the human spirit.
— Stefan Banach, Polish mathematician

»  Without mathematics, there’s nothing you can do. Everything around you is mathematics.
Everything around you is numbers.
— Shakuntala Devi, Indian writer and mental calculator

»  Lifeis a math equation. In order to gain the most, you have to know how to convert
negatives into positives.
— Anonymous

»  I’ve always been interested in using mathematics to make the world work better.
— Alvin E. Roth, American academic
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ONE MARKS

1.RELATIONS AND FUNCTIONS
I. If n(AxB)=6 and A= {1,3} then n(B) is

(A)1 (B) 2 (C)3 (D)6
2. A={a,b,p}, B=1{2,3}, C ={p,qr,s} then n[(AUC)xB] is
(A) 8 (B) 20 (C) 12 (D) 16

3. If A={1,2}, B={1,2,3,4},0 ={5,6} and D={5,6,7, 8} then state which of the
following statement is true.

(A) (AxC) C(Bx D) (B) (Bx D) C (AxC)
(C)(A x B) C (Ax D) (D) (Dx A) C(BxA)

4. Ifthere are 1024 relations from a set A = {1, 2, 3, 4, 5} to a set B, then the number of
elements in Bis

(A)3 (B) 2 (C) 4 (D) 8
5. The range of the relation R = {(z,2*) |z is a prime number less than 13} is
(A) {2,3,5,7} (B) {2,3,5,7,11}
(C) {4.9,25,49,121} (D) {1,4,9,25,49,121}
6. If the ordered pairs (a + 2,4) and (5,2a + b)are equal then (a,b) is
(A) (2,-2) (B) (5.1) (C) (2,3) (D) (3, -2)
7. Let n(A)=m and n(B) = n then the total number of non-empty relations that can
be defined from A to Bis
(A) m" (B) n™ (C) 2™ -1 (D) 2™
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2. NUMBERS AND SEQUENCES

1. Euclid’s division lemma states that for positive integers a and b, there exist unique

integers gand r such that a = bg + r, where r must satisfy.
(A)1<r<b B)Oo<r<b (C)o0<r<b (D)0<r<b

2. Using Euclid’s division lemma, if the cube of any positive integer is divided by 9 then
the possible remainders are
(A)0,1,8 (B) 1,4,8 (C)0,1,3 (D) 1,3,5

3. If the HCF of 65 and 117 is expressible in the form of 65m — 117, then the value of m is
(A) 4 (B) 2 O)1 (D)3

4. The sum of the exponents of the prime factors in the prime factorization of 1729 is
(A)1 (B) 2 (C)3 (D) 4
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5. The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is

(A) 2025 (B) 5220 (C) 5025 (D) 2520
7. Given F, =1, F,=3 and F, =F_, + F , then F, is
(A)3 (B)5 (C)8 (D)11

8. The first term of an arithmetic progression is unity and the common difference is 4.
Which of the following will be a term of this A.P.

(A) 4551 (B) 10091 (C) 7881 (D) 13531

9. If6 times of 6 term of an A.P. is equal to 7 times the 7t term, then the 13™ term of the A.P.is
(A)O (B) 6 O 7 (D) 13
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3.ALGEBRA

1. A system of three linear equations in three variables is inconsistent if their planes

(A) intersect only at a point (B) intersect in a line

(C) coincides with each other (D) do not intersect

2. The solution of the system z +y —3z2=—-6, —7y+72=7, 32=9 is
(A)z=1,y=2,2=3 B) z=-1Ly=22=3
(C) z=-Ly=-22=3 (D) z=L,y=-22=3

3. If (z —6) is the HCF of #* —2z —24 and z* — kz — 6 then the value of ks

(A) 3 (B) 5 (C) 6 (D) 8
g =8 -7
y 3y
9y 9y° 21y° — 42y + 21 (y* -2y +1)
A) 22 B) ———— C D
(A) > (B) 2y —20) (C) 3 (D) 7

1
5. ¥’ +— is notequal to
y

(4) y4j1 (B) ﬂ+l] (C) [ﬂ—l +2 (D) [3/+_] -2
y y y
6. — T __ : 8 gives
z°—25 z2°+6zx+5
(A) 2* — Tz +40 (B) z* + Tz + 40
(z—5)(z+5) (z — 5)(z + 5)(z + 1)
(2 —25)(z +1) (z* —25)(z + 1)
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10.

11.

12.

13.

1.

(A)0 (B) 1 (C)0or1 (D) 2
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4.GEOMETRY
In the figure, if BD L AC and CE L AB, prove that when

(A) ZB=LE (B) LA= 4D (C) 4B= 4D (D) LA=«£F

In ALMN, ZL=60° ZM =50°.If ALMN ~ APQR then the value of ZR is

(A) 40° (B) 70° (C) 30° (D) 110°

If AABC is an isosceles triangle with Z0 =90° and AC = 5 cm, then AB s

(A) 2.5 cm (B) 5 cm (C) 10 cm (D) 5v2 cm
Q

8,4_10
The square root of 2556$s—yss is equal to
T
16 2t s 16| y 16 |zz
B) 16 C) —|= D) —|—
(a) 1 (B) 161 © 214 0 2=

Which of the following should be added to make z* + 64 a perfect square
(A) 42° (B) 162 (C) 82* (D) —

The solution of (2x - 1)2 =9 is equal to

(A) —1 (B) 2 (C) -1, 2 (D) None of these
The values of a and b if 4z* — 242° + 762” + az + b is a perfect square are
(A) 100,120 (B) 10,12 (C) —120,100 (D) 12,10

If the roots of the equation ¢°z* + p’z +r* = 0 are the squares of the roots of the
equation gz* + pz +r =0, then g, p, rare in
(A) AP (B) G.P (C) Both A.Pand G.P (D) none of these

Graph of a linear equation is a
(A) straight line (B) circle (C) parabola (D) hyperbola

The number of points of intersection of the quadratic polynomial #°+ 4z + 4 with
the X axis is

In a given figure ST ||QR, PS =2 cm and SQ =3 cm.
Then the ratio of the area of APQR to the area of APST is
(A) 25 :4 (B)25:7

(C) 25 : 11 (D) 25 : 13 P T R

The perimeters of two similar triangles AABC and APQR are 36 cm and 24 cm
respectively. If PQ = 10 cm, then the length of AB is

() 106 10f

(A) 6% cm (©) 66% cm (D) 15¢cm

M. Sakthivel ,Teacher . Adhiyaman Matric.Hr.Sec.School,Uthangarai. |

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.com



www.Padasalai.Net www.TrbTnpsc.Com

6. If in AABC, DE|BC. AB=3.6 cm, AC =24 cm and AD =21 cm then the
length of AE is

(A)1.4cm (B) 1.8 cm (C)1.2cm (D) 1.05 cm

7. Ina AABC,ADisthebisectorof /BAC.If AB=8cm, BD=6cm and DC =3 cm.
The length of the side AC is

(A) 6 cm (B)4cm (C)3cm (D) 8 cm

8. In the adjacent figure ZBAC = 90° and AD | BC then
(A)BD-CD = BC* (B) AB.AC = BC*?
(C)BD-CD = AD* (D) AB-AC = AD’

B D c
9. Two poles of heights 6 m and 11 m stand vertically on a plane ground. If the distance
between their feet is 12 m, what is the distance between their tops?
(A) 13 m (B) 14 m (C) 15 m (D)128 m
10. In the given figure, PR=26cm, QR =24cm,
ZPAQ =90°, PA=6 cm and QA = 8 c¢m. Find ZPQR

(A)80°  (B)8&°  (C)75° (D) 90° P Q
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5. COORDINATE GEOMETRY
1. The area of triangle formed by the points (-5,0) , (0,-5) and (5,0) is
(A) O sq.units (B) 25 sq.units (C) 5 sq.units (D) none of these

2. A man walks near a wall, such that the distance between him and the wall is 10 units.
Consider the wall to be the Y axis. The path travelled by the man is

AX g0°

(A) z=10 (B) y=10 (C) z=0 (D) y=0
3. The straight line given by the equation z =11 is
(A) parallel to X axis (B) parallel to Y axis
(C) passing through the origin (D) passing through the point (0,11)
4. If (5,7), (3.p) and (6,6) are collinear, then the value of p is
(A)3 (B)6 (C)9 (D) 12
5. The point of intersection of 3z —y =4 and ¢+ y = 8is
(A) (5,3) (B) (2,4) (©) (3,5) (D) (4,4)
6. The slope of the line joining (12,3), (4,a) is % The value of ‘a’ is
(A)1 (B) 4 (C) -5 (D) 2

7. The slope of the line which is perpendicular to a line joining the points (0,0) and
(-8,8) is

(A) -1 (B) 1 (C) ; (D) -8
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10.

11.

12.

13,

14.
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10. If the ratio of the height of a tower and the length of its shadow is V3 :1, then the

11.

12:

If slope of the line PQ is L then slope of the perpendicular bisector of PQ is

J3
(A) V3 (B) -3 c) ~ (D) 0
J3

If A is a point on the Yaxis whose ordinate is 8 and B is a point on the X axis whose
abscissae is 5 then the equation of the line AB is

(A) 8z+5y =40 (B) 8z —5y =40 (C)z=8 (D) y=56

The equation of a line passing through the origin and perpendicular to the line
Tz—3y+4=0is

(A) 7Tz—-3y+4=0 (B) 3z—Ty+4=0 (C)3z+Ty=0 (D) 7z-3y=0
Consider four straight lines

(i)ll; Jy=4z+5 (ii) l; 4y =3z -1 (iii) 13; y+3z=T7 (iv) l; 4z +3y=2
Which of the following statement is true ?

(A) I and [, are perpendicular (B) I and I, are parallel
(C) I, and I are perpendicular (D) i, and 1, are parallel

A straight line has equation 8y = 4z +21. Which of the following is true
(A) The slope is 0.5 and the y intercept is 2.6

(B) The slope is 5 and the y intercept is 1.6

(C) The slope is 0.5 and the y intercept is 1.6

(D) The slope is 5 and the y intercept is 2.6

When proving that a quadrilateral is a trapezium, it is necessary to show

(A) Two sides are parallel. (B) Two parallel and two non-parallel sides.
(C) Opposite sides are parallel. (D) All sides are of equal length.

When proving that a quadrilateral is a parallelogram by using slopes you must find
(A) The slopes of two sides (B) The slopes of two pair of opposite sides
(C) The lengths of all sides (D) Both the lengths and slopes of two sides

6.TRIGONOMETRY

angle of elevation of the sun has measure
(A) 45° (B) 30° (C) 90° (D) 60°

The electric pole subtends an angle of 30° at a point on the same level as its foot. At
a second point ‘b’ metres above the first, the depression of the foot of the pole is 60°.
The height of the pole (in metres) is equal to

b b b
(A)V3 b (B) 5 (©) 5 ®) -
A tower is 60 m heigh. Its shadow is z metres shorter when the sun’s altitude is 45°
than when it has been 30°, then zis equal to

(A)41.92 m (B) 43.92 m (C)43 m (D) 45.6 m
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13. The angle of depression of the top and bottom of 20 m tall building from the top of
a multistoried building are 30° and 60° respectively. The height of the multistoried
building and the distance between two buildings (in metres) is

(A) 20, 10V3 (B) 30, 53 (C) 20, 10 (D) 30, 10¥3

14. Two persons are standing ‘2’ metres apart from each other and the height of the first
person is double that of the other. If from the middle point of the line joining their
feet an observer finds the angular elevations of their tops to be complementary, then
the height of the shorter person (in metres) is

A) V2 B) 2. C) = D)2
(A) V2 2 ®) © - (D) 2z

15. The angle of elevation of a cloud from a point h metres above a lake is 3. The angle
of depression of its reflection in the lake is 45°. The height of location of the cloud
from the lake is

k(1 + tan 3) h(1 — tan 3)
A ——— B —————~ C) h tan(45° — D) none of these
()1—tan@ ()1+tan3 (©) ( B8) (D)
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7.MENSURATION

1. The curved surface area of a right circular cone of height 15 cm and
base diameter 16 cm is

(A) 607 cm? (B) 687 cm? (0) 1207 cm? (D) 1367 cm?

2. If two solid hemispheres of same base radius r units are joined together along their
bases, then curved surface area of this new solid is

(A)47r® sq.units  (B) 67r’sq. units  (C) 377 sq.units (D) 87r’sq. units
3. The height of a right circular cone whose radius is 5 cm and slant height is 13 cm will be
(A) 12 cm (B) 10 cm (0) 13 cm (D) 5cm

4. Iftheradius of the base of a right circular cylinder is halved keeping the same height,
then the ratio of the volume of the cylinder thus obtained to the volume of original
cylinder is
(A) 1:2 (B) 1:4 (0) 1:6 (D) 1:8

1
5. The total surface area of a cylinder whose radius is — of its height is
2 2 2
(A) 9? sq.units  (B) 247h® sq.units (C) 87;11 sq.units (D) 56;Th
6. In a hollow cylinder, the sum of the external and internal radii is 14 cm and the

width is 4 cm. If its height is 20 cm, the volume of the material in it is
(A) 56007 cm? (B) 112007 c¢m? (0) 56 cm? (D) 36007 cm?

7. If the radius of the base of a cone is tripled and the height is doubled then the volume is
(A) made 6 times  (B) made 18 times (C) made 12 times (D) unchanged

sq.units
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8. The total surface area of a hemi-sphere is how much times the square of its radius.
(A~ (B) 4w (C) 8« (D) 27

9. A solid sphere of radius z cm is melted and cast into a shape of a solid cone of same
radius. The height of the cone is
(A) 3zcm (B) zcm (C)dzcm (D)2zcm

10. A frustum of a right circular cone is of height 16cm with radii of its ends as 8cm and

20cm. Then, the volume of the frustum is
(A) 33287 cm? (B) 32287 cm? (0) 32407 cm? (D) 33407 cm?

11. A shuttle cock used for playing badminton has the shape of the combination of

(A) a cylinder and a sphere (B) a hemisphere and a cone

(C) a sphere and a cone (D) frustum of a cone and a hemisphere
12. A spherical ball of radius r, units is melted to make 8 new identical balls each of

radius r units. Then o is

(A) 2:1 (B) 1:2 (C) 4:1 (D) 1:4
13. The volume (in cm?) of the greatest sphere that can be cut off from a cylindrical log
of wood of base radius 1 cm and height 5 cm is

4 10 20
(A) Evr (B)?:rr (C) br (D)?:rr

14. The height and radius of the cone of which the frustum is a part are A units and r,
units respectively. Height of the frustum is A, units and radius of the smaller base is
r, units. If b, : h, =1:2 then r, : 1, is
(A)1:3 (B) 1:2 (C) 2:1 (D) 3:1

15. The ratio of the volumes of a cylinder, a cone and a sphere, if each has the same
diameter and same height is
(A) 1:2:3 (B) 2:1:3 (0) 1:3:2 (D) 3:1:2
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8.STATISTICS AND PROBABILITY

9. Which of the following is incorrect?
(A) P(4)>1 (B)0<P4)<1  (C) P(¢)=0 (D) P(4)+ P(4) =1
10. The probability a red marble selected at random from a jar containing p red, g blue
and r green marbles is

A)—L — (B) —2 (C) _Ptq (D) _P¥r
pt+q+r pt+q+r pt+q+r ptq+r

11. A pageis selected at random from a book. The probability that the digit at units place
of the page number chosen is less than 7 is

3 7 3 7
(A) 0 (B) o (®) - (D) s
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12. The probability of getting a job for a person is % . If the probability of not getting the

job is 2 then the value of zis
(A) 2 (B)1 (C)3 (D)1.5
13. Kamalam went to play a lucky draw contest. 135 tickets of the lucky draw were sold.

If the probability of Kamalam winning is é, then the number of tickets bought by
Kamalam is

(A)b (B) 10 (C) 15 (D) 20

14. If a letter is chosen at random from the English alphabets {a,b,... 2}, then the
probability that the letter chosen precedes z

12 1 3

15. A purse contains 10 notes of ¥2000, 15 notes of ¥500, and 25 notes of ¥200. One note
is drawn at random. What is the probability that the note is either a I500 note or
3200 note?

1 3 2 4
(A) - (B) — (O %~ (D) -
) 10 3 )
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2- MARKS AND 5- MARKS

1.RELATIONS AND FUNCTIONS
Example 1.1 If A ={1,3,5} and B = {2,3} then (i) find AxB and Bx A
(i1) Is Ax B = Bx A? If not why? (iii) Show that n(AxB) = n(BxA) = n(A)x n(B)
Example 1.2 If AxB = {(3,2), (3,4), (5,2), (5,4)} then find A and B.
Example 1.3 Let A={zeN|l<z<4}, B={re€W|0<2<2} and C={z €N |z<3}.

EXERCISE : 1.1

1. Find AxB, AxA and Bx A
(i) A={2—2,3} and B={1,-4} (ii) A=B={p,q} (iii) A={m,n}; B=¢
2. Let A ={1,2,3} and B = {z | z is a prime number less than 10}. Find A x B and B x A.
3. If BxA={(-23),(-2,4),(0,3),(0,4),(3,3),(3,4)} find Aand B.
4. If A={5,6}, B={4,5,6}, C ={5,6,7}, Show that AxA =(BxB)N(C xC).

5. Given A={1,2,3}, B={2,3,5}, C={3,4} and D = {1,3,5}, check if
(ANC)x(BND)=(AxB)N(C x D) is true?

6. Let A={z €W |z<2},B={zeN|l<z<4} and O = {3,5}. Verify that
(i) Ax(BUC)=(AxB)U(AxC) (ii) Ax(BNC)=(AxB)N(AxC)
(iii) (AUB)xC =(AxC)U(BxC)
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7. Let A = The set of all natural numbers less than 8, B = The set of all prime numbers
less than 8, C' = The set of even prime number. Verify that
(i) (ANB)xC =(AxC)N(BxC) (ii) Ax(B—C)=(AxB)—(AxC)

Example 1.4 Let A={3,4,7,8} and B={1,7,10}. Which ofthe following sets are relations
from A to B?

@) R ={(37),47),(7.10),(8,1)} (i) R,={(3,1), (4,12)}
(iii) Ry={(3,7), (4,10), (7,7), (7.8), (8,11), (8,7), (8,10)}
Example 1.5 The arrow diagram shows (Fig.1.10) a relationship between the sets Pand

Q. Write the relation in (i) Set builder form (ii) Roster form (iii) What is the domain and
range of R.

EXERCISE : 1.2
1. Let A={1,2,3,7} and B = {3,0,-1,7}, which of the following are relation from A to B?
(i) R, ={(2,1), (7,1)} (ii) R,= {(-1,1)}
(iii) R,y = {(2,-1), (7,7), (1,3)} (iv) R= {(7,-1), (0,3), (3,3), (0,7)}

2. Let A={1,2,34,... 45} and R be the relation defined as “is square of a number” on A.
Write R as a subset of A x A. Also, find the domain and range of R.

3. A Relation R is given by the set {(.’E,y) Jy=z+3, z€{0,1,2,3, 4,5}}. Determine its
domain and range.

4. Represent each of the given relations by (a) an arrow diagram, (b) a graph and (c) a set

in roster form, wherever possible.
(i) {(my)|z =2y, ¢ €{2,3,4,5}, y €{1,2,3,4}
(i) {(zy)|y = z+3, 2, y are natural numbers < 10}

5. A company has four categories of employees given by Assistants (A), Clerks (C),
Managers (M) and an Executive Officer (E). The company provide ¥10,000,
%25,000,350,000and31,00,000 as salaries to the people who work in the categories
A, C, Mand Erespectively. If A, A,, A,, A, and A, were Assistants; C,, C,, C,,
C, were Clerks; M, M,, M, were managers and E , E, were Executive officers
and if the relation R is defined by zRy, where z is the salary given to person y,
express the relation R through an ordered pair and an arrow diagram.

UNIT EXERCISE : 1
1. If the ordered pairs (z* — 3z, 3* + 4y) and (—2,5) are equal, then find zand y.

2. The cartesian product AxA has 9 elements among which (-1, 0) and (0,1) are found.
Find the set A and the remaining elements of AxA.
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2.NUMBERS AND SEQUENCES

Example 2.1 We have 34 cakes. Each box can hold 5 cakes only. How many boxes we
need to pack and how many cakes are unpacked?
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Example 2.2 Find the quotient and remainder when a is divided by b in the following
cases (i)a =—12, b=5 (ii))a =17, b= -3 (iii)e =—19, b=—4

Example 2.3 Show that the square of an odd integer is of the form 4¢ +1, for some
integer gq.

Example 2.4 If the Highest Common Factor of 210 and 55 is expressible in the form
55z — 325, find 2.

Example 2.5 Find the greatest number that will divide 445 and 572 leaving remainders
4 and 5 respectively.
Example 2.6 Find the HCF of 396, 504, 636.

EXERCISE : 2.1

1. Find all positive integers, when divided by 3 leaves remainder 2.

2. A man has 532 flower pots. He wants to arrange them in rows such that each row
contains 21 flower pots. Find the number of completed rows and how many flower
pots are left over.

3. Prove that the product of two consecutive positive integers is divisible by 2.

When the positive integers a, b and care divided by 13, the respective remainders are
9,7 and 10. Show that a+b+c is divisible by 13.

5. Prove that square of any integer leaves the remainder either 0 or 1 when divided by 4.

Use Euclid’s Division Algorithm to find the Highest Common Factor (HCF) of

(i) 340 and 412 (ii) 867 and 255
(iii)10224 and 9648 (iv) 84, 90 and 120
7. Find the largest number which divides 1230 and 1926 leaving remainder 12 in each
case.

8. If dis the Highest Common Factor of 32 and 60, find zand y satisfying d=32x+60y .

9. A positive integer when divided by 88 gives the remainder 61. What will be the
remainder when the same number is divided by 112
10. Prove that two consecutive positive integers are always coprime.

Example 2.7 In the given factorisation, find the numbers m and n.

Example 2.8 Can the number 6°, n being a natural number end with

the digit 5? Give reason for your answer.

Example 2.9 Is 7x5x3x2+3 a composite number? Justify your answer.
Example 2.10 ‘o’ and ‘b are two positive integers such that a* x »* = 800. Find ‘a’ and ‘¥’
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EXERCISE : 2.2
For what values of natural number n, 4" can end with the digit 62

If m, n are natural numbers, for what values of m, does 2" x5™ ends in 5?
Find the HCF of 252525 and 363636.
If 13824 = 2° x 3% then find a and ».

If p? x p;* x p;* x p;* =113400 where p,p,,p,,p, are primes in ascending order and

U W W N =

z,z,,z,,z, are integers, find the value of Py By, Py P, and z,2,,2,,,.

6. Find the LCM and HCF of 408 and 170 by applying the fundamental theorem of
arithmetic.

7. Find the greatest number consisting of 6 digits which is exactly divisible by 24,15,362

What is the smallest number that when divided by three numbers such as 35, 56 and
91 leaves remainder 7 in each case?

9. Find the least number that is divisible by the first ten natural numbers.
Example 2.19 Find the next three terms of the sequences

111 1
L) =y s = s i 2,—1,—4,.... iii) 1,0.1,0.0L,. . .
(l) 2’65 10)141 (ll) 5’ 1 v 1 (lll) )O ’00 1
Example 2.20 Find the general term for the following sequences
123

(1) 316791"' (ll) E’E’Z’"‘

Example 2.21 The general term of a sequence is defined as
_ n(n+3); n € N is odd

" |n?+1 ;neNiseven

(iii) 5,—25,125,...

Example 2.22 Find the first five terms of the following sequence.

a
e =1,a,=1l,a =—22—n>3 neN
1 2 n ﬂ"_2+3 3‘

EXERCISE : 2.4

1. Find the next three terms of the following sequence.
1 2 3
i) 8, 24, 72, ... i) 5,1,-3, ... iii) —, =, 2 ...
(i) (ii) (i) = 5 18
2. Find the first four terms of the sequences whose n'® terms are given by

(i) a = n®—2 (i) a =(— )" 'n(n+1) (iii) ¢ =2n" — 6

3. Find the n" term of the following sequences
(i) 2.5,10,17, .. (i) 0%% (iii) 3,8,13,18,...

4. Find the indicated terms of the sequences whose n* terms are given by

(i) a = 5:2 ; agand a, (i) @, = —(n”* —4); a,and a
n
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4. Find the indicated terms of the sequences whose n* terms are given by

(i) a = +2,a anda (i1) an=—(n2—4); a,and a
2
-1
= — ;niseven,n €N
5. Find agand a;; whose n' termis a, = {" +23
n .
inisodd, ne€N
2n +1
6. Ifa, =1, a,=1anda, =2q,_,+a,,n >3, n €N, then find the first six terms of the

sequence.
Example 2.23 Check whether the following sequences are in A.P. or not?

(i) 242 2043, 3¢+4,.. (ii) 2,4,8,16,... (iii) 3v2, 5v2, 72, 9v2....
Example 2.24 Write an A.P. whose first term is 20 and common difference is 8.
Example 2.25 Find the 15"*, 24* and n® term (general term) of an A.P. given by 3, 15,
27, 39,...

Example 2.26 Find the number of terms in the A.P. 3,6, 9, 12,..., 111.

Example 2.27 Determine the general term of an A.P. whose 7* term is —1 and 16* term
is 17.

Example 2.28 If I, m® and n' terms of an A.P. are z, y, z respectively, then show that

(i) z(m—n)+yn—-D+2(l—-m)=0 (ii) (z—yn+@y—-2)l+(z—x)m =0
Example 2.29 In an A.P, sum of four consecutive terms is 28 and their sum of their
squares is 276. Find the four numbers.

Example 2.30 A mother divides 3207 into three parts such that the amount are in A.P.
and gives it to her three children. The product of the two least amounts that the children
had ¥4623. Find the amount received by each child.

EXERCISE : 2.5
1. Check whether the following sequences are in A.P.

) a-3,a-5a=T0 () 33z (i) 9,18,17,21, 25,..
2’3’4’5
-1 _12
iv ,0,—,—,... v) ,-1,1L-11-1,...
(iv) — 3 %33 v) L-11,
2. First term e and common difference d are given below. Find the corresponding A.P.
(i) 6=6,d=8 (i)a=7,d=—b (iii)a:%,d:%

3. Find the first term and common difference of the Arithmetic Progressions whose n't
terms are given below
(i)t, =-3+2n (ii)) t, =4—-Tn

4. Find the 19" term of an A.P. —11,—15,—19,...

5. Which term ofan A.P. 16, 11,6, 1,...is —54 ¢
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6. Find the middle term(s) of an A.P. 9, 15, 21, 27,...,183.

7. If nine times ninth term is equal to the fifteen times fifteenth term, show that six
times twenty fourth term is zero.

8. If3+k, 18—k, 5k+1 arein A.P. then find k.
9. Find z, yand z, given that the numbers z, 10, y, 24, z arein A.P.

10. In a theatre, there are 20 seats in the front row and 30 rows were allotted. Each
successive row contains two additional seats than its front row. How many seats are
there in the last row?

11. The sum of three consecutive terms that are in A.P. is 27 and their product is 288.
Find the three terms.

12. The ratio of 6 and 8" term of an A.P. is 7:9. Find the ratio of 9” term to 13" term.

13. 1In a winter season let us take the temperature of Ooty from Monday to Friday to be
in A.P. The sum of temperatures from Monday to Wednesday is 0° C and the sum of
the temperatures from Wednesday to Friday is 18° C. Find the temperature on each
of the five days.

14. Priya earned 215,000 in the first month. Thereafter her salary increased by 31500 per
year. Her expenses are ¥13,000 during the first year and the expenses increases by
%900 per year. How long will it take for her to save ¥20,000 per month.

UNIT EXERCISE : 2

1. Prove that n* —n divisible by 2 for every positive integer n.

2. A milk man has 175 litres of cow’s milk and 105 litres of buffalow’s milk. He wishes
to sell the milk by filling the two types of milk in cans of equal capacity. Calculate
the following (i) Capacity of a can (ii) Number of cans of cow’s milk (iii) Number
of cans of buffalow’s milk.

3. When the positive integers a, b and ¢ are divided by 13 the respective remainders are
9, 7 and 10. Find the remainder when a + 2b + 3¢ is divided by 13.

4. Show that 107 is of the form 4¢ + 3 for any integer g.

5. If (m+1)* term of an A.P. is twice the (n + 1)* term, then prove that (3m+1)% term
is twice the (m +n +1)* term.

6. Find the 12! term from the last term of the A. P —2,—4,—6,... — 100.

7. Two A.P’s have the same common difference. The first term of one A.P. is 2 and that
of the other is 7. Show that the difference between their 10 terms is the same as the
difference between their 215 terms, which is the same as the difference between any
two corresponding terms.
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3.ALGEBRA

Example 3.1 The father’s age is six times his son’s age. Six years hence the age of father
will be four times his son’s age. Find the present ages (in years) of the son and father.

Example 3.2 Solve 2z-3y=6,z+y=1

Example 3.3 Solve the following system of linear equations in three variables
z-2y+2=2,2z4+3y-2=5,z+y+2=6.

Example 3.4 Inaninterschool atheletic meet, with total of 24 individual prices, securing
a total of 56 points, a first place secures 5 points, a second place secures 3 points, and a
third place secures 1 point. Having as many third place finishers as first and second place
finishers, find how many athletes finished in each place.

Example 3.5 Solve z+2y-2=5;z—-y+2=-2; -5r—4dy+2=-11
Example 3.6 Solve 3z +y-32=1; 2z-y+22=1; z-y+2=2.

Example3.7 Solve Z-1=Y41=242;Y 213
' 2 6 77787 2
Example 3.8 Solve: —+—1-—i=l;l=i; .l__i.;.i: &
2c 4y 3z 4 z 3y zT By =z 15

Example 3.9 The sum of thrice the first number, second number and twice the third
number is 5. If thrice the second number is subtracted from the sum of first number and
thrice the third we get 2. If the third number is subtracted from the sum of twice the first,

thrice the second, we get 1. Find the numbers.
EXERCISE:3.1

1. Solve the following system of linear equations in three variables

(i) z+y+2=5; 2r—y+2=9; z—-2y+32=16

r vy y =z z B

(iii) m+20=z—y+10= 2245 =110-(y + 2)

2. Discuss the nature of solutions of the following system of equations
(i) z+2y—2=6; -3z—-2y+52=-12; z—22=3

i3 1
(ii) 2y +2z=3(-z+1); —T+3y-z=—4; 3+ +z=—

y+z =z4+xT ITH+Y
) 1 3 g 5 Fty+z
3. Vani, her father and her grand father have an average age of 53. One-half of her
grand father’s age plus one-third of her father’s age plus one fourth of Vani’s age is 65.

Four years ago if Vani’s grandfather was four times as old as Vani then how old are

(iii
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4. The sum of the digits of a three-digit number is 11. If the digits are reversed, the new
number is 46 more than five times the former number. If the hundreds digit plus twice
the tens digit is equal to the units digit, then find the original three digit number ?

5. There are 12 pieces of five, ten and twenty rupee currencies whose total value is Z105.
When first 2 sorts are interchanged in their numbers its value will be increased by
220. Find the number of currencies in each sort.

Example 3.10 Find the GCD of the polynomials z* + 2° — z + 2 and 22° — 52° + 5z - 3.

Example 3.11 Find the GCD of 6z° — 30z° + 60z — 48 and 32’ —122° + 21z —18.

Example 3.12 Find the LCM of the following

(i) 8z*y*, 48s%y* (ii) 5z —10, 52* —20
(iii) ' =1, 2> —= 2z + 1 (iv) 22 —27, (z—3)?, 2> -9
EXERCISE:3.2

1. Find the GCD of the given polynomials
(i) " +32° —z-3,2° + 2> =5z + 3 (ii)z* —1, & =112’ + ¢ —11
(iii) 3z* + 62® — 122° — 24z, 42" + 142° + 82° — 8z

- (iv) 32 +32* + 3z +3, 62° +122° + 62 +12

2. Find the LCM of the given expressions.
(i) 4%y, 82’y (i1)9a*’, 12a’%c (iii) 16m, 12m’n®, 8n°
(iv)p® —3p+2 p* —4 (v)2z° — 5z — 3, 42" — 36
(vi) (2z° — 3zy)?, (4z — 6y)°, 8z° — 274°

EXERCISE:3.3
1. Find the LCM and GCD for the following and verify that f(z)x g(z) = LCM x GCD
(i) 21z’, 35zy° (ii) (&* - D(z + 1), (z° +1) (iii) (z°y +23°), (z* + zy)

2. Find the LCM of each pair of the following polynomials
(i) &*+4a—12, a* —5a + 6 whose GCD is a —2

(ii) z'—27a’z, (z — 3a)’ whose GCD is (z — 3a)
3. Find the GCD of each pair of the following polynomials

(i) 12(z' —2°), 8(z' —32® +22°) whose LCM is 242°(z —1)(z — 2)
(ii) (2 +¢°), (z* + 2%* + y') whose LCM is (z° + ¢°)(2® + =y + v°)
4. Given the LCM and GCD of the two polynomials p(z) and ¢(z) find the unknown
polynomial in the following table

S.No. LCM GCD p(=) q(<)
(i) |a®—10a®* +11a +70 a—T7 |a*-12a+ 35
(i) @ -y)E" +2% +y") | -9 (@ -y )@+ —ay)
Example 3.13 Reduce the rational expressions to its lowest form
N =3 i3 z’ —16
i ii
()$2—9 ()a:2+8x+16
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Example 3.14 Find the excluded values of the following expressions (if any).

() 2 +10 (ii) Tp+2 (iii)
8z 8p* +13p+5 * +1
EXERCISE:3.4
1. Reduce each of the following rational expressions to its lowest form.
2 _ 2 _ 2 2 _ _
(i) a;2 1 (i) z i 11z + 18 (i) 9z +281x (iv) p 3p2 40
T +z z —4dzr +4 z’ +8z" — 9z 2p° — 24p® + 64p
2. Find the excluded values, if any of the following expressions.
3 —_—
(i) (ii) - t (iii) 7’ + 6z +8 (iv) 3w 227
t" —5t+ 6 ) z +z —6z
y 'y’ r -1
Example 3.15 (i) Multiply Z— by (1i) Multiply by
9y? z—1 a'b’

Example 3.16 Find

4 2 2
(i) 14z \(7_:1; (i ) - 16 . -4 (iii)lﬁm 2.7:—3;8:3 + 11z + 3

Y 3y z+4 .m+4 322 -2z —1 322 —1lz—4
EXERCISE:3.5
1. Simplify
2 3 _ _ 3 _
(i) 422yxﬁzz (i) p’ 10p+21 p’+p—12 (iii) ot xﬁt 12
222 20y B—7 (p—3) 4t -8 10t
2. Simplify
2 2 3 3 2 2
(i) z+4 » 9z" — 16y (ii) zr -y % T +2zy+y
3r+4y 27° +3z-20 31° + 9y + 63° -y
3. Simplify
Q) 20’ +5a+3 . a’+6a+5 (i) b*+3b-28 . b —49
2>+ 7a+6 —5a" —35a — 50 B +4b+4 b —5b—14
z+2 ' —z—6 128 —22t+8 3 +2t—8
(iii) (iv) = 3
4y 12y° 3t 2t° + 4t
2
4. Ifz= a+23—a4 and y = & find the value of 7%y~
da” -3 2a> —2a —4

5. If a polynomial p(z)= z* — 5z —14 is divided by another polynomial ¢(z) we get

N

——, find .

z+2 ind g(z)
e +20z+36 2" +12z+4
2’ -3z—-28 1 —3z—28

1 1
+ —

> -52+6 2*—-3z+2 2°—-8z+15

Example 3.17 Find

Example 3.18 Simplify —
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EXERCISE:3.6
e g 1)  z(1-z) nrc+2 z-—-1 .. z° y®
1. Simplify (i pla + ii + iii -
plify (i) z—2 -2 ()w+3 z—2 ( ):r,—y y—=
— 2_
2. simplify (i) 2z+1)(z—-2) (2" -5z+2) (ii) 4z z+1
z—4 z—4 -1 z-1
3 2
3 Subtract; from S 48" +3
’ +2 (® +2)
2
4. Which rational expression should be subtracted from ¥ +lmrp to get -
7’ +8 T’ -2z +4
5. IfA=2$+1,B=2m_1 finid 1 _ 2B
2z -1 2z +1 A-B A -PB
2 e 2
6. fA=—2 ,B=L, prove that A+E) +id-8) Az 4+l
z+1 T+1 A+B z(z + 1)°

7. Pari needs 4 hours to complete a work. His friend Yuvan needs 6 hours to complete
the same work. How long will it take to complete if they work together?

8. Iniya bought 50 kg of fruits consisting of apples and bananas. She paid twice as
much per kg for the apple as she did for the banana. If Iniya bought ¥ 1800 worth of
apples and ¥ 600 worth bananas, then how many kgs of each fruit did she buy?

Example 3.19 Find the square root of the following expressions
144 a® b ¢'°

81 flig4 hl4
Example 3.20 Find the square root of the following expressions

(i) 256(z —a)*(z — b)*(z — ¢)**(z — d)™ (ii)

(i) 16z° + 9y° —24zy + 24z — 18y +9  (ii) (62 + z —1)(32” + 2z — 1)(22” + 3z + 1)

('1ii)[\/1_5:c2 s (\/?; + \/1_0):1: - \/2_] \/5:1:2 +(2~/§ +1)$+ 2] \/?_:a:z + (\/§+ 2\/5):1: +2\/5]

EXERCISE:3.7

1. Find the square root of the following rational expressions.

(i) 400z*y"2"° (i) 72% + 214z +2 (i) 121(a + b)*(z + y)*(b — ¢)®
100z°y'2" » 1 3 1 81(b —¢)*(a — b)"*(b—c)*
2 16
2. Find the square root of the following
(i) 42® +20z +25 (i)  92° — 24zy + 30zz — 40yz + 252° + 16y°
(iii) (42® — 9z +2) (72* — 13z —2) (282 — 3z —1)

17 3 4 11
iv) 222+ —z+1||22 + 4z +2||=-2* +—z +2
(nv)[w+6w+][2w+x+][3x+3m+]

Example 3.21 Find the square root of 64z* —162® + 172" — 2z +1
Example 3.22 If 97" +122° + 282" + az + b is a perfect square, find the values of a and b.
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EXERCISE:3.8

1. Find the square root of the following polynomials by division method

(i) o' —122° +422° —362+9  (ii) 372" — 282" + 42" +422+9
(iii) 162" + 82" +1 (iv) 121z" —198z" — 183z + 216z + 144
2. Find the values of a and b if the following polynomials are perfect squares

(i) 4z* =122 + 37* + bz + a (i1) az* + bz® + 361z + 220z + 100

3. Find the values of m and = if the following polynomials are perfect sqaures

(i) 36z* — 60z + 612> — mz + n (ii) z* — 82° + mz® + nz + 16
Example 3.23 Find the zeroes of the quadratic expression z° + 8z + 12.
Example 3.24 Write down the quadratic equation in general form for which sum and
product of the roots are given below.
Example 3.25 Find the sum and product of the roots for each of the following quadratic
equations : (i) 2> +8z—65=0 (ii) 22 +5z+7=0

(iii) kz* — K’z —2k> =0

EXERCISE:3.9
1. Determine the quadratic equations, whose sum and product of roots are
(i) =9, 20 (ii) % 4 (i) ‘73 1 (v) —2—af, (a+5)

2. Find the sum and product of the roots for each of the following quadratic equations

() o +32-28=0 (i) e +32=0 (i) 3+2=20  (iv) 32 —y—4=0
a a

2

Example 3.26 Solve 22 —2v62+3=0 Example 3.27 Solve 2m* +19m + 30 = 0
Example 3.28 Solve z* — 132" +42=0

Example 3.29 Solve e o z=1 =2l
z-1 z 2

EXERCISE:3.10

1. Solve the following quadratic equations by factorization method

(i) 42 -T2 —2=0 (i) 3(° —6) = p(p+5)  (iii) Ja(a—7) = 342

(iv) \/5.7:2+7:c+5\/§=0 (v) 232—x+%=0
2. The number of volleyball games that must be scheduled in a league with n teams is

2
" " where each team plays with every other team exactly once. A

given by G(n) =
league schedules 15 games. How many teams are in the league?

Example 3.30 Solve 22 -3z —-2=0
Example 3.31 Solve 22° —2z—-1=0
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Example 3.32 Solve z* + 2z —2 = 0 by formula method
Example 3.33 Solve 27° — 3z — 3 = 0 by formula method.

Example 3.34 Solve 3p* + 2\/gp — 5 =0 by formula method.
35

Example 3.35 Solve pgz’ —(p+¢)’z+(p+4q)° =0
EXERCISE:3.11
1. Solve the following quadratic equations by completing the square method
(i) 92 —120+4=0 ()22 3042
x —

2. Solve the following quadratic equations by formula method
(i) 22 =5z +2 = 0 (ii) V2/? =65 +3v2 =0 (i) 3> —20y —23 =0
(iv) 36y" —12ay + (a®> = b*) =0

3. A ball rolls down a slope and travels a distance d = t* — 0.75¢ feet in ¢ seconds. Find

the time when the distance travelled by the ball is 11.25 feet.
Example 3.36 The product of Kumaran’s age (in years) two years ago and his age four

years from now is one more than twice his present age. What is his present age?

Example 3.37 A ladder 17 feet long is leaning against a wall. If the ladder, vertical wall
and the floor from the bottom of the wall to the ladder form a right triangle, find the
height of the wall where the top of the ladder meets if the distance between bottom of the

wall to bottom of the ladder is 7 feet less than the height of the wall?

Example 3.38 A flock of swans contained z* members. As the clouds gathered, 10z went
to a lake and one-eighth of the members flew away to a garden. The remaining three pairs
played about in the water. How many swans were there in total?

Example 3.39 A passenger train takes 1 hr more than an express train to travel a distance
of 240 km from Chennai to Virudhachalam. The speed of passenger train is less than that
of an express train by 20 km per hour. Find the average speed of both the trains.

EXERCISE :3.12

1. If the difference between a number and its reciprocal is 25—4, find the number.

2. A garden measuring 12m by 16m is to have a pedestrian pathway that is ‘v’ meters
wide installed all the way around so that it increases the total area to 285 m?. What
is the width of the pathway?

3. A buscoversadistance of 90 km at a uniform speed. Had the speed been 15 km/hour
more it would have taken 30 minutes less for the journey. Find the original speed of
the bus.

4. A girl is twice as old as her sister. Five years hence, the product of their ages (in
years) will be 375. Find their present ages.

5. A pole has to be erected at a point on the boundary of a circular ground of diameter
20 m in such a way that the difference of its distances from two diametrically opposite
fixed gates P and Q on the boundary is 4 m. Is it possible to do so? If answer is yes at
what distance from the two gates should the pole be erected?
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6. From a group of 2z° black bees , square root of half of the group went to a tree. Again
eight-ninth of the bees went to the same tree. The remaining two got caught up in a
fragrant lotus. How many bees were there in total?

7. Music is been played in two opposite galleries with certain group of people. In the
first gallery a group of 4 singers were singing and in the second gallery 9 singers
were singing. The two galleries are separated by the distance of 70 m. Where should
a person stand for hearing the same intensity of the singers voice? (Hint: The ratio
of the sound intensity is equal to the square of the ratio of their corresponding
distances).

8. There is a square field whose side is 10 m. A square flower bed is prepared in its
centre leaving a gravel path all round the flower bed. The total cost of laying the
flower bed and gravelling the path at ¥3 and 4 per square metre respectively is ¥364.
Find the width of the gravel path.

9. The hypotenuse of a right angled triangle is 25 cm and its perimeter 56 cm. Find
the length of the smallest side.
Example 3.40 Determine the nature of roots for the following quadratic equations
)2 —2z-20=0 (ii) 922 - 24z +16=0 (iii)22®> =2z +9 =0
Example 3.41 (i) Find the values of ‘%, for which the quadratic equation
kz* — (8k + 4)z + 81 = 0 has real and equal roots?

(i1) Find the values of ‘%" such that quadratic equation
(k +9)z* + (k + 1)z + 1 = 0 has no real roots?
Example 3.42 Prove that the equation z*(p® + ¢°) + 2z(pr + gs) + r° + s> = 0 has no real
roots. If ps = ¢gr, then show that the roots are real and equal.

EXERCISE : 3.13
1. Determine the nature of the roots for the following quadratic equations
(i) 152 + 11z +2=10 (i) 22 —2z—-1=0 (iii) \/Et:'—3t+3\/§=0
(iv) 95 — 642y +2 = 0 (v) 9a’b*2® — 24abedr +16¢°d> =0,a=0,b=0

2. Find the value(s) of ‘¥ for which the roots of the following equations are real and
equal. (i) (5k —6)z” +2kz +1=0 (ii) kz® + 6k +2)z+16 =0

3. If the roots of (a —b)z* + (b —c)z + (¢ —a) = 0 are real and equal, then prove that b,
a, c are in arithmetic progression.

4. If a, barereal then show that the roots of the equation
(a —b)z* — 6(a + b)z — 9(a — b) = 0 are real and unequal.
5. If the roots of the equation (¢® — ab)z® — 2(a® — bc)z + b — ac = 0 are real and equal
prove that either a=0 (or) a® + b* + ¢* = 3abe
Example 3.43 If the difference between the roots of the equation z* =13z +k =0 is 17
find k.
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Example 3.44 Ifa and B are the roots of z° + 7z + 10 = 0 find the values of
2 2
() (@=p) o+ (i) a’~F" () a'+p° () T+ By 242
o a
Example 3.45 If @, B are the roots of the equation 32° + 7z —2 = 0, find the values of
Sha [ a3
(i) =+= (ii) — + =—
Example 3.46 Ifa, B are the roots of the equation 22> — z —1 = 0, then form the equation

whose roots are (i) l, % (ii) o8, B (iii) 2a + 38, 28 + a
a J

1.

B

a J] a

EXERCISE : 3.14

Write each of the following expression in terms of o+ 8 and af .

Q) ;_N% (ii) a1ﬁ+ﬁia (iii) (Ba—1)(38-1) (iv) “;3+ﬁ:3

The roots of the equation 22> — 7z + 5 = 0 are a and p. Without solving for the roots,
find

a1, 1 La O ey @ +2  B4+2
(1)a+ﬁ (ll)ﬁ+a (iii) ,6+2+a+2

The roots of the equation z* 4+ 6z — 4 = 0 are «, B. Find the quadratic equation whose
roots are

(i) o* and g° oy 2. and % (i) a%8 and §'%
(83

If a, B are the roots of 7z° + ez +2 =0 andif 3 —a = _713 Find the values of a.

If one root of the equation 2y* —ay+ 64 =0 is twice the other then find the values
of a.

If one root of the equation 3z* + kz + 81 = 0 (having real roots) is the square of the
other then find k.

UNIT EXERCISE : 3
Solve l(nv:+y—5) =y—z=21-11=9—(z+ 22)

One hundred and fifty students are admitted to a school. They are distrbuted over
three sections A, B and C. If 6 students are shifted from section A to section C,
the sections will have equal number of students. If 4 times of students of section C
exceeds the number of students of section A by the number of students in section B,
find the number of students in the three sections.

In a three-digit number, when the tens and the hundreds digit are interchanged the
new number is 54 more than three times the original number. If 198 is added to the
number, the digits are reversed. The tens digit exceeds the hundreds digit by twice as
that of the tens digit exceeds the unit digit. Find the original number.
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10.
11.

12.

13,

14.

15.

16.

3k 3k 3k 3k 3k sk 3k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 5k 3k 5k 3k 5k 3k 3k 3k >k 5k >k 3k %k 3k %k 5k %k 5%k %k 3k %k 5k %k 5k %k 5k 3k 3k 3k >k 3k >k 3k %k 3k %k %k >k %k %k 3k %k 3k %k 3k %k 3%k %k 5%k >k 5k %k 5k %k %k %k %k %k *k

Example 4.1 Show that APST ~ APQRExample 4.2 Is AABC ~ APQR ?

Find the least common multiple of zy(k* + 1) + k(z* + y°) and zy(k* — 1)+ k(z* — 3*)

Find the GCD of the following by division algorithm
2¢* +132° + 272> + 232+ 7, 2* + 32> + 32 +1, 2> +220+1

Reduce the given Rational expressions to its lowest form

) %% —8 .« 10z% — 2522 +4z—-10
() —— (i) -
% +2z% + 4 —4 — 10z
1 4 1
q2 472 p2

Simplify Il)—q_:rx 1+

2qr

p q+r
Arul, Madan and Ram working together can clean a store in 6 hours. Working alone,
Madan takes twice as long to clean the store as Arul does. Ram needs three times as
long as Arul does. How long would it take each if they are working alone?

Find the square root of 289z* —6122* + 970z — 684z + 361.

Solve y+1++2y—5=3

A boat takes 1.6 hours longer to go 36 kms up a river than down the river. If the speed
of the water current is 4 km per hr, what is the speed of the boat in still water?
Is it possible to design a rectangular park of perimeter 320 m and area 4800 m”? If so

find its length and breadth.
2
At t minutes past 2 pm, the time needed to 3 pm is 3 minutes less than tz Find ¢.

The number of seats in a row is equal to the total number of rows in a hall. The total
number of seats in the hall will increase by 375 if the number of rows is doubled and
the number of seats in each row is reduced by 5. Find the number of rows in the hall
at the beginning.

If @ and 3 are the roots of the polynomial f(z) = 2® —2z + 3, find the polynomial
a—-1 -1

a+1’ ﬁ

If -4 is a root of the equation z* + pz — 4 = 0 and if the equation z* + pz +¢ = 0 has
equal roots, find the values of p and 4.

whose roots are (i) a +2, 8+2 (ii)

4. GEOMETRY
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Example 4.3 Observe Fig.4.18 and find ZP.

P 12em Q

Example 4.5 In Fig4.20 ZA=ZCED prove that ACAB ~ ACED.
Also find the value of z.

Example 4.4 A boy of height 90cm is walking away from the base of a lamp post at a

speed of 1.2m/sec. If the lamppost is 3.6m above the ground, find the length of his
shadow cast after 4 seconds.

Example 4.6 In Fig.4.21, QA and PB are perpendiculars to AB. If AO = 10 cm,
BO=6 cm and PB=9 cm. Find AQ.

Example 4.7 The perimeters of two similar triangles ABC and PQR are
respectively 36 cm and 24 cm. If PQ =10 cm, find AB.

Example 4.8 If AABC issimilar to ADEF such that BC=3 cm, EF=4 cm and area of
A ABC = 54 cm? Find the area of A DEF .

Example 4.9 Two poles of height ‘@’ metres and ‘b’ metres are ‘p’ meters apart. Prove that
the height of the point of intersection of the lines joining the top of each pole to the foot of

theopposite pole is given by %’bmetres.

EXERCISE : 4.1

1. Check whether the which triangles are similar and find the value of z.

(i1)

70° 1102 )

2. A girllooks the reflection of the top of the lamp post on the mirror which is 6.6 m away
from the foot of the lamppost. The girl whose height is 1.256 m is standing 2.5 m away

from the mirror. Assuming the mirror is placed on the ground facing the sky and the girl,
mirror and the lamppost are in a same line, find the height of the lamp post.

3. A vertical stick of length 6 m casts a shadow 400 cm long on the ground and at the same
time a tower casts a shadow 28 m long. Using similarity, find the height of the tower.
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4. Two triangles QPR and QSR, right angled at P and S respectively are drawn
on the same base QR and on the same side of QR. If PR
and SQ intersect at T, prove that PT'x TR= ST x TQ.
5. In the adjacent figure, AABC is right angled at C and
DE 1 AB . Prove that AABC ~ AADE and hence find
the lengths of AE and DE. B 12
6. In the adjacent figure, AACB ~ AAPQ.1f BC = 8 cm, & P
PQ=4cm, BA=65cmand AP =28 cm, find CA and AQ.

E

ATy w =

13

7. Iffigure OPRQis a square and ZMLN = 90°. Prove that L
(i) ALOP ~ AQMO (ii) ALOP ~ ARPN (iii) VAN,
AQMO ~ ARPN (iv) QR® = MQ x RN /

A

8. If AABC ~ ADEF such that area of AABC is 9cm? and the I Q R
area of ADEF is 16cm?and BC= 2.1 cm. Find the length of EF. |
g

9. Two vertical poles of heights 6 m and 3 m are erected above a Q R
horizontal ground AC. Find the value of y. E

10. Construct a triangle similar to a given triangle PQR with its B ©
Theorem 1: Basic Proportionality Theorem (BPT) or Thales theorem
Theorem 2: Converse of Basic Proportionality Theorem
Theorem 3: Angle Bisector Theorem
Theorem 4: Converse of Angle Bisector Theorem
Example 4.12 In AABC,if DE || BC, AD=3z, DB=2-2, AE=z+2and EC=z-1
then find the lengths of the sides ABand AC.
Example 4.13 Dand FEare respectively the points on the sides ABand ACof a A ABC such
that AB=56cm,AD = 14cm, AC =72 cmand AE = 1.8 cm, show that DE || BC.

BE BC

Example 4.14 In the Fig.4.38, DE | AC and DC || AP . Prove that EC-CP"

(e

8 1 em D 3em

Example 4.15 In the Fig.4.39, AD is the bisector of ZA.If BD = 4 cm,

DC =3cmand AB = 6cm, find AC.

Example 4.16 In the Fig. 4.40, AD is the bisector of ZBAC, if AB= 10cm, AC =14
cm and BC = 6 cm. Find BD and DC. A

= Fag 8—a T
éﬁcmb
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EXERCISE : 4.2
1. In AABC,D and E are points on the sides AB and AC respectively such that
DE|BC (@)1f A2 -3 and AC =15 cm find AE.
DB 4

(i) If AD=8z—-7,DB=5z—-3, AE =4z —3 and EC = 3z —1, find the value of z.

2. ABCD is a trapezium in which AB || DC and P,Q are points on AD and BC
respectively, such that PQ || DCif PD = 18 cm, BQ = 35 cm and QC = 15 c¢m,
find AD.

3. In AABC, Dand FE are points on the sides AB and AC respectively. For each of the
following cases show that DE || BC

(i) AB =12cm, AD=8cm, AE = 12cmand AC = 18 cm.
(ii))AB=56cm, AD=14cm, AC=72cmand AF = 1.8 cm.

B
4. Infig. if PQ| BC and PR | CD prove that 0
(i)A—R=ﬂ (ii)Q_B=%_ A c
AD AB AQ AR P
D

5. Rhombus PQRB is inscribed in A ABC such that ZB is one of its angle. P, Q and R
lie on AB, AC and BC respectively. If AB=12 cm and BC' = 6 cm, find the sides

PQ, RB of the rhombus.

6. In trapezium ABCD, AB || DC, FE and F are points on non-paralle] sides AD and

A
BC'respectively, such that EF || AB. Show that % _ BF

FC 5
D E
7. Infigure DE || BC and CD || EF . Prove that AD* = ABx AF .

B c
8. Check whether AD is bisector of ZAof AABC in each of the following

(i) AB=5cm, AC =10 cm, BD=1.5 cmand CD= 3.5 cm.

(ii)) AB=4 cm, AC=6cm, BD =1.6 cm and CD=2.4 cm. P
9. Infigure ZQPR =90°, PS is its bisector. 3
If ST 1 PR, prove that STx(PQ@+PR)=PQxPR. Q

5 R
10. ABCDisaquadrilateral in which A B= AD, the bisector of Z/BAC and ZCAD intersect
the sides BC'and CD at the points £ and F'respectively. Prove that EF | BD.
Theorem 5 : Pythagoras Theorem and Converse of Pythagoras Theorem.
Example 4.20 An insect 8 m away initially from the foot of a lamp post which is 6 m tall,
crawls towards it moving through a distance. If its distance from the top of the lamp post is

equal to the distance it has moved, how far is the insect away from the foot of the lamp
post?
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Example 4.21 P and @ are the mid-points of the sides CA and CB respectively of a
A ABC , right angled at C. Prove that 4(AQ* + BP*) = 5AB’.

Example 4.22 What length of ladder is needed to reach a height of 7 ft along the wall when
the base of the ladder is 4 ft from the wall? Round off your answer to the next tenth place.

Example 4.23 An Aeroplane after take off from an airport and flies due north at a speed
of 1000 km/hr. At the same time, another aeroplane take off from the same airport and flies
due west at a speed of 1200 km/hr. How far apart will be the two planes after 1% hours?

EXERCISE : 4.3

1. A man goes 18 m due east and then 24 m due north. Find the distance of his current
Sarah’s .

pLL_E 1§
house 41k

position from the starting point?

2. There are two paths that one can choose to
go from Sarah’s house to James house. One

way is to take C street, and the other way

1.5 miles

requires to take B street and then A street.  James’s
housze

How much shorter is the direct path along C pro=

street? (Using figure).

2 miles

3. To get from point A to point B you must avoid walking through a pond. You must
walk 34 m south and 41 m east. To the nearest meter, how many meters would be

saved if it were possible to make a way through the pond? 7 y
4. Intherectangle WXYZ XY+YZ=17 cm, and XZ+YW=26 cm.
Calculate the length and breadth of the rectangle? o P

5. The hypotenuse of a right triangle is 6 m more than twice of the
shortest side. If the third side is 2 m less than the hypotenuse, find the sides of the
triangle.

6. 5 m long ladder is placed leaning towards a vertical wall such that it reaches the
wall at a point 4m high. If the foot of the ladder is moved 1.6 m towards the wall,
then find the distance by which the top of the ladder would slide upwards on the
wall.

7. The perpendicular PS on the base QR of a APQR intersects QR at S, such that

Q@S = 3 SR. Prove that 2PQ* = 2PR® + QR*

8. In the adjacent figure, ABC is a right angled triangle with right &
angle at Band points D, E'trisect BC. Prove that 84 E* = 3AC* + 5AD?

Theorem 6 : Alternate Segment theorem

D FE c

Example 4.24 :Find the length of the tangent drawn from a point whose distance from the
centre of a circle is 5 cm and radius of the circle is 3 cm.

Example 4.25 :PQ is a chord of length 8 cm to a circle of radius 5 cm. The tangents at P
and Q intersect at a point T. Find the length of the tangent TP.
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